esp@c^net document view 



FORMATION OF TRAN 
MECHANICAL CHEMICA 



:aTp< 



ENT WINDOW ON POLISHING^fc) 

POLISHING DEVICE 



FOR 



1/1 ^— v 

5 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 

- International: 

- european: 

Application number: 
Priority number(s): 



JP1 0083977 
1998-03-31 

BIRANG MANOOCHER; GLEASON ALLAN; GUTHRIE 
WILLIAM L 

APPLIED MATERIALS INC 
H01L21/304; B24B37/00 

B24B37/04I; B24B37/04I2; B24B49/04; B24B49/12; 
B24B51/00; B24D7/12; G01B11/06 
JP19970221737 19970818 
US1 9960689930 19960816 



Also published as: 

H EP0824995(A1) 



Report a data error here 

Abstract of JP1 0083977 



PROBLEM TO BE SOLVED: To provide a means 
of accurately determining an end point of 
processing in a CMP process carried out through 
a mechanical chemical polishing (CMP) device. 
SOLUTION: A polishing pad 18 for a CMP device 
and a method of manufacturing it are provided. 
The polishing pad 18 is equipped with a coating 
layer 22 possessed of a polishing surface and a 
lining layer 20 adjacent to a platen 16. An 
opening 612 penetrating through the polishing 
pad 18 is composed of a first opening 630 of first 
certain cross-sectional area provided to the 
coating layer 22 and a second opening 632 of 
second different cross-section area provided to 
the lining layer 20. A substantially transparent 
polyurethane plug 600 is arranged in the opening 
612 and fixed to it with adhesive agent 614. 
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[00 1 8] H 3 CO (E) t (F) K J:fU£. *" 'J -y v 
>7V<y K 1 8 ^TW«t0lC$a^3irTt«k^. it'll 
OjK "J •> U ^ > ^ £ 2 /6 0 0 £tifcfc!JD 

x-r^»*«iax^-^.o #u vs/v*™* k i skmp 

6 1 2 Sr^HMOl-f-S. sfcti, iK'JryV^ h* 1 8 
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£MP6 1 2i-W^LTtJ:i\ MP 6 1 2 t± 2 
oco-fe ? -> 3 > MPcoSg 1 -fe y" -> 3 > Z&Wm 

2 2CD7L6 3 0 fc U MP©S2-fe?-> 3 >£WT?>g 
2 0 co?L 6 3 2 t IT fe «t MP 6 1 2 (± 2 ££M7"7 

Tf J7"7 ^gp 6 0 4 roSffSati, ±ffl'j7'7 rpU 6 0 2 co 
Br®W«fc«3*£l\ CT^tf, ±{B'j7-7^ 6 0 2 co«^ 
Li%%?3 2 . 0^>^(5. 08cm) iL,^H,5r 
10 #10. 5-f>^(l. 2 7 cm) t-r^. Sfc, Tffl'j7" 
v{^SP6 0 4 ©S* L 2 *W2. 2-TVf (5. 5 9c 
m) , H z 5r8) 0 . 7 'T >^ ( 1 . 7 8 cm) it 

iitm*. :ut> TfflT'T'^gpe 4^±±^B'J7• 

7^gP6 0 2 ± •) fcJEtfO. W0. 1-0^(2. 5 4 
mm) ©«@Wi*«Fr?'J A6 1 6«rJgfi£-r*. V'v^'co 

fSo J; ^(--r-Sco^J:^. I33C0 (D) ~ (F) tct±, 
±fflij7*7 ^*SP 6 0 2 coBftMa^Tffl'j7*7 ^SP 6 0 4 co»t 

20 l±*m. -t O t?t±<c < s ±I'J7"v ^gp 6 0 2 £Tffl!l7*7 
^6 0'J:H/J^< LTtJ:l\ _hfflij7°v r§P 6 0 2 

cop$T,t±. mtmi 2coip$(^l<. »5o;^ 

( 1 2 7 0 urn) -Pfc-S. tot, J?^T,{±. MPCO 
ilt^ya >C0gg$D,J^Ll>. T#j7 ,; 7rgP6 0 

4 e±. mnt>m i o «t 9 1 0 \>v ( 2 5 4 jum) m 

t\ T(I"J7"7 ?*SP6 0 4 co)¥$ T 2 t±. m4 0~)V (1 
0 1 6 um) t-h^o S£ot, )l$T 2 t±, MP COS 
2t?yg >cog]?$ D 2 «t 0/J^$ <^-5. 

[0019] t^S^J 6 1 4 £Tfflij7'7 rSP 6 0 4 co 'J A 
30 6 1 6 coXlcM^-r-S. tiS^J6 1 4t±, *';7^-;U- 
7)H, Van Nuys ©Berraan Industries A N t>. Spn^W 
C- 5 7 5 A/B-eA#"J#&te:3*APM£*-'J 7 
•t^. fficotg^i). 01] ^. If n' A -fey > h^i*+->5r^ 
«#J6 1 4 £ LtftfflLTUl\ 

[0 0 2 0] SII2 2coTii)cofI1^6 1 8 l±, g*S'J 

*. ft^T% MP 6 1 2(^2fSM7*7?*6 0 0 £. -eco 
•J A 6 1 6 'J y -> > ^Vn- 7 K 1 8 CO^ 6 1 8 (^tg 

M-t&*-em\-t&. z(Dmmmmzii, m \ 5*^2 

t3j:i9. Jifflij7"7^P6 0 2 i:SSJi2 2 coM. *A:t± 

t#J77?-sp6 o 4 tmn*>m 2 0 tow©Mfii»=. ^ 

a^ij6 1 4A<J?LiA^n^ 0 SlST-ilS^, g«Sij6 1 
4l±SE<bLT. 7*7^*6 0 0^'MP6 1 2t^@s:$n 

*. tmme 1 4tij»srinAn{ftoi:^<8E<t-r4 
^\ m i^iaaii j; o > mtrztt 2 0 ltlso 

[0 0 2 1 ] X7 'JCD^^S-f^fciolc, *U-y> 
V7V< y K 1 8coMS«2 2 (c3S|$rt7)o/i 0*ffl?L 6 2 0 
50 SrSftWTtJ:^. ^n?>0»-*»«Hl6 2 OH. Tffl'JT^ 
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6 2 2t^il$ft£„ M(-> 2|£M77?*6 0 0 tf>±B 
6 0 6 izim&ttUK^t t(-LTfc<„ 2gl7"7?' 
6 0 0 cDfl«c{ct±?«^<(r^^#^L/a:^£Dr% U— if 

-f V3 — >^"7"D-trx4 J l-t±> jKU yi/V^N'v Kl 8 
©ffl 3 £ls]8M- /<-y K3^y 3 +?»I 

m 2 2 w±® 2 3 zmwmatztK 2 r 6 0 

0ffl±I6 0 6 t>3lofrftTJgf£-f LfrU **'J 7 

L^^xittttotffl^ffl-e, ±16 0 Qommti'- 

[0 0 2 2] 2f3M7°7?*6 0 0l:J;otai$n4l 
t±. U— if— b'— A3 4^JSS. 7°7X>713 0_t-vcD 
X^'JiaiKitt'S. 7°7^*6 0 0 (±. X7'J4 0l: 
2tT ■5<fc¥WiH'tt *«F-P««-Pfi£}g * ft> * 'J -y v > r 

7o-fe*UMLT<fc¥Wi;:*iSte-ff&<&. 7*7 ;a±. 

7*7^>7L3 0^©X7U 4 0 <7)iin$r|^<*fc 

[0 0 2 3] fF»jBt(c{±. #56i*li£J:*CMPgB"±, 
U— if— T^tH^OU— if-b*— A£4$oT. Oi- 

tz#&&$m-t&. icyo-bxffli^^v m 4 *#m 

LTSiBdf^o U— if-<h=i 'J 4 4 . b-AX7* 

"J -y ? 4 6 „ Js J:tfMA8 4 8 U— if-T#ft 3 2 

Cftt±. CMP©ft 

Mnfzibiz^ >"if- h 3 8 UTffiffl-r-SUl 

3© (a) onmmzmir. mfr^ntzmmt 

* fc U— if-^F&ft 3 2 «ft#H*fe?KMt 

fciffiafcta^SStfESSft*^}. 

H*feff^T'(±, b*-AX7*'J y ?l±^U/c5% 
[ 0 0 2 4 ] El 4 (i^-T «fc -9 U— if- t^'jy-y 
4 4 t±, b'-Axyj -y ? 4 6 ©TSPKAatf -swu 

— if-b*-A 3 4 *£±1-<&. b*-A 3 4 £>— SBHtf- 

AX7'D -y ? 4 6 ■fcSil'f >V— h 3 8 sra^reif-r 
b-A 3 4«i««'f >-if- h 3 8 <D±$$&m 

ft&t, b*-AliX7 'J 4 0 £®oTfciSLT7^-^ 
l 4 OTaBt-^/i-Sc 7^-m l 4l±. |3 5T-l¥L-<^: 

15 2 (-r/ib^S i 0 2 ) £fto 0 
[0 0 2 5] m 1 4 K^A:£fJf2— gflCDb— A 3 

4 t±. gtfb^B 5 2 raatg-e^tfjKRW;**. $ l R 
S4t*-A5 4 5rffM-r^.. LtVU * (O^Mco— SP t > 



^b&Jg 5 2£igi©LT. TKM*£<SS1£5 01-^/c-S 
lb- A 5 6 &j&fS£t&. I«5 0 ^Pja-T4iajfltf 
-A 5 6 frt>(Dyt<D'Pt£< 1 1>^< btM,±Wi\Mm 5 2 
*»oTStfK*t3*U m 2 £DRi4b'-A 5 8 ZMf&'t 
%>Z.t\ztj.& a %\ £31 2©^ b-A 5 4 . 5 6 l±. 

fitfBMflUl, ^<hLT®fbtlJi5 2»)?$c7)M^T-S, 

io [0026] tMemmmmi*. m-vmimm 

<^ c ©Wo -fe x ^©SK^ffto^bftBT? 1 51^ 

[0 0 2 7] Bt>*ia4 Z&M-tZt, HI 1 tm2(DKm 
b*-A 5 4 . 5 8 (0 5) roffi-a--££:grt-&/£b*-A 6 
0 j&\ X7'J4 0 i;-)' >-if- t-38 5rIoth'-AX7" 
u -y ^ 4 6 a±Uizmzf&ffi-tzz ttfftfrZ. b*-A 
X7-|J 7N6 l±. ^b*-A 6 0 4 8 

[0 0 2 8] 7"v^> 1 6 t±ig, CMP7"a-bXc|3l± 
0fiLTl^„ ffioT^ 7 7f V?L3 0(4. -eoielft© 

— fflommtzi-fy 1 4 4i-5ct^f#^\ & 

30 oT. U— if-T*I+3 2fr£»i&*Qif«^£if>7'"'J 
>^r§-S<Dti. u— if-b— a 3 4 l 4 1- 

^7t-S.i§^Pg^n^.o MS^££Dt±, U— if— b*— A3 
4tM?L3 6 Zm&LT&ftmiz&A.*>ttZ>tglt. V'=7 

^iSrR&jh-f -S./ii6(;fi[g-b V-if^gtf^-Jiiftfc© 

ft, tftBtoH-c^SftT^***. *-;ujai*, 

ff,«w|g»]CDifijf -b 'yti«fffl-e§^fc*5o. U— if- 
T#ft3 2 £|3|»|-f £fc«>©, *^(cj : -z ) ^g4 : g|6 
^JS»?M-b >-if 6 2 (WAtiLED/^tr 

li. C M P8lO-> t->©lJ£ffi»:IS 0 Wl* 6ft ' 
4 0 d£0^-Y7'<7>-fe>-if6 2t±. -e»-b>-if*^4-r^, 
7t^b-A^^n/ittl3fFlft-r4 0 ffig-tr>-if7 7 
^"6 4A<7*7-r>l 6<D^/SKcffiO#Wf>ftT^-5. 7 
7?* 6 4©IRMl*ffiatfi${±, U— if-^FpH-3 2^ 
50 bOU- if- b- A 3 4 tfftKlBlHlfc&M'ft 6 6 
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£$£lf Z> X o iz&sbbtxjz,. mZ-i£m 6 iZTfk-t <fc 7 (-> 
•fe V-9- 6 2 li^fv l 6 (Dtp,\jlztt Lt U— If— Tgfc 
It 3 Zrofi^flKWfflUBlOtttt'&ft*. 77^64 

9ttlT«bft<&. 7776 4©S$tt 5fcfc|6 8K«fc-?T 
lil?*fcS$ft-i>^\ 7^76 4®jEattA£(±, 777 
6 4 4*Hr>-9-6 2 let -pT^tB^nT^-S^cfi, U- 
■f-f-AA«77f > l 6 \z£^x%±\z\,tmf £>ftft 

^^mizu^^oiz, aun^. zrowasfin. & 

t „ TSMtt 3 2^b ©8i»i«<s4§- ti^t>r'> > 7f 

[0 0 2 9] ttl^viMBtif^r, ^i-^i'- 
f-t-A[;^LTlfSttffit?**Hi;u-f-^ 
tm-§-£-9->7*u >7r-£ £7*-2iRii->xxAt±. z 

l\ LfrLte&e,, &Wii'^7-J*<DM1&l\z3btziX^ 

wit^ib<om^^mmiziotz ^ xm^-tzz. t tmt. 

X*¥-m<t^-Z>Z\Hz£->xS>/N5ktf?&m£ft&* z 

(djj xnm* temm&$> n . mxny'y f>»x- 
^(ommz «t &tgiH\ ^^^^pjg^tii 7 i — /n 

W(T>m.W)X~&Z>. ±ie©SSt?H. 53S&©itfli:7*7 
7" > <7> EUgRA* , fl« *«$W -5 #> \z 7" 7 ^ > ©IeHE 

c>. 0iRtfs fWIfr£/<£S/NJ±a<. AOSt^^BtK 

[oo3 0] z.<DfflmizM-f%— zxDm^mt, 7 7f 

>©EWE^ian-?e-3 T77 t" >?L*it5fi-r s c 1 1?*> 

(.^/N-, y k^7'7 7) mm*, mi izTTsT^ofm^ 

miz-?Z 0 Mm. 77 76 4' SrfitSBUT, =k^*^J-co 
&tft&6 6' «NlXSS-a--&. sEHifc, &tt*<oiilw 
L T . u — y-^St JE©HT<0 EH£-*- ^7t>i: 
lOftimit-Pt^. 77f>fflTi:T 
^tf- SrJRS-T & «t 7 C M P £■ L ft t j-ftlf ft S> ft 
o U TgMHT* Jl/- b £Wf 

[603 1] 7vir>Rt3g.comm±mmtzt)K nmiz 
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7T>©lHieffl- ^±Cl^| 1 7'-fX?I^ 

©¥Sibj$Jg(i^-r-S. Si-. y'yy-yjltj&oi&ts: 

gx.fc<tli;?-?t >7° 'J > 7^oTt±^ f. ft 
i>. ffi^T, &§R£ftfc7 p 7x>?Li:&<D:K£, -fftft 
*»7"v t- >izm. o tttt ^HtzTma^yy' u > 7r* t 

10 [0 0 3 2] ffi^T, ^»<e-7'-^J|XJfe»^|HJ4»-5 
A:*0«fc*)»* Ll>^l±s 7*77 L >© HHHE*ja^.T 
^-^tiRKlL-r*ctT**. B8CJ:nti, Xf77 
1 0 2fc*Jl^T, U— «f-T»tHl#a*, 7 , 7^>©# 

@eT?A?-p § * t*- ^iRJll^ifflroKi^-y- >7" u > 7 $ 

tl^. Aiz^ XT77l04tl0 6r-li. t>7"y > 
7$nfc#m#^MI3«)7'-^JRMll#(a(z^fc T«77 
^W^faA'HBIt^tl-So Xf 77*1 0 8 

t 1 1 0 7U, 7'7x>cD^Ialte»lc««-9->7°;UB#rBl 
^*ft* $nt, a 4 L > 7-;UB#P^ t Jrb^ $ ft 

20 ^ 0 $5fi. — -?L^-9->7°;u4Kt»^^«-a-ro-v u >7";U 
Elftll— igrtfttlztt*. ««-9->7°;bB#ra^. IJL^ 
S/J^>7"7UB#M(c:l|L^*^ft^e^-g,J#^ Xf7 
y'l 1 2(wWJ:-7{^ ISIS^ft/sffl^ji^teJII^ft 

■9->7"'Jv7, ffift. Ififfi. »«-9->7";uB#r^It 
±j«fcr>*Sli Ll>«/h-9->7";UB#Wi:^fti:a»J:bt5. 
w#7"a-trx^M^$ft^»„ fllxf77'l 1 4-et±. 

ten $ ft yi«»(is©*ai* t ^rtoss^ffS $ ft^^tf- 

«77ffi^\ T'-^fs^-t LXmjjtStlZo ZZX&^tz 
30 7* ^ JR ffi t± , Kamtt*, 77h7x77J^'iJ 

-e§^>„ cftt>«o^at±«fc <fcn£ft-r^.Stf>-^ i¥*ffl/«c 
Sifltt^St?*!). St^TtftLfc. E^W^t'-^iR 

< , 114 L^K/J^>7 > ;l'B#rBT5r^fc-ri:^oPrgffi©J5f 

affimcicaaLfco. hbs, 7°D-tx#iftg 

t # « fc* 5 o . j&Uft t»- ^ » 4 fc * leg* $ ft 
40 Zy°yy->\B}fe®.tzl1ti<mit-tZ>tz?>o. 

[0 0 3 3] A 6 0 SrffML/-cmflSS liS2 

<»R*tk*-A{cd;oT. H4^t>'EI5lw^-rJ:7t^ (ft 
>PS4 8©ffi{B-ff : F**<S«>&ft4. SltS2©f- 

— ^> pbf-A<Dteffi-6M 8 0" -fftTC>4 

*n4iifiWiS4 8r«/hft*£i;*. sssir- 

50 P7"a-feX(f KM^-t-SK^ftT. -e^)9$i:#t{cjgW 
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mat/a, @9© (a) t (b> (D^^yx-m-t^^ 

(A) co?*77l4, Igffl (xtt) ^*f-T4. £-7->7;U 
WW+©^M*«>»WS« (yW) tr^-r. zcot- 

E19co (B) ©77 711, H9<o (A) (Dir^yfrbO 

El 9 © (A) t (B) K7'n-y h£n/ittS7j{l 
tl&. P&*£*i.i>J?£t4, b—tf-f- A comfit, K 

immnmtfrmtizitm'tz. mm^n. immmtz 

•S» LT, 0 1 0 £0 (A) li^L/c^?i=SrttoT. 
CMP7°a-t?x4k -t0>J§-? % £W;:ttcoK<t^li#P& 

*t\ Xf7 7"2 0 2T'4 % 
7*-^«-^ir«toT^$n-5-9--l' ?;Ugt#* 7 > r £ft 

X^-y7°2 0 4T% tUMK^CO 1 -tf-T ? 
■-(&*£tt£tt*4c0ff U-if- e— ACO^St -7 

*-/\©M<bK)B(0jaSr*^&S-llSn4. x^r 
7 7-2 0 6T-l±, &fbfc*fr£|i**^#*a«>tt*4ff 

ztK nmote&ma ttttotstii. mmom&mts 

? ;H*>(-^5& $ n £ $ co^t-^ LC^o *&x t- -y 

7-2 o 8m i&^sniffSjm^^tfaroWB 

[0 0 3 4 ] gE(±*fc. M8**t»o«*ftffi-r*fc»te 

14. *acoM$r@x.rp**$n-l.^»coWI4$r«/J^-r' 
t-S. Ell 0 CO (A) COXx-y7'2 0 2 ©ftSHSMfrfc^ 
-T J: -7 1 5- JK0*gSSB#©S6£«*\ -tn-Pti 
coif 0iILT-#7>r;*ft£ o «BUlf. @7<{il ("t&ft 

-S.cor% ?;uco^co||S^t±IP^*U^„ 
X-r-y 7' 2 0 4 rtt, 1 *r-< im&ZtiZttWM. 
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^«r*7 Vht4*&, -?-*U4 1 :7;ko 1 /2 

^i)ico)?$ ^^A6^>(^t±. n-m^nfc 1 1M ?;K0J¥£ 

"Z 1/2 iC077)*C0?5 ( yC0XT--y7'(±-e-£0i 
-SI!»©^4Si: C M P 7"o t x 5:^7 T'l ^ , £^-7 

10 [0 0 3 5] iiTtjJBflLfc 73^14, 1M?;KZ>flHft* 

co^^r-s o as^> t\ ^asco^m*^* $ ntz 

lEioTli, ico^/iW^SiirFW-et^^fc*^ 

tjh l , #aip $ #p£* $nfct^ifi$n* b#^t-^hi 

$r**7-r^77ST-*S„ z<D?tWl5m<7)t&£Ll->mMB 
M£E1 1 0co (B) {C/Tv-To z.coEIfrS>#a>.g> «fco 

20 ^ixT77-3 0 2it ma%m^*pa>®*.m£m>m 
^cora> ifcttfoasoffl, a^oco^cTj^coBtra^pj 

xf77"3 o 4f(i, ^;uco^Sgp^©rat-^*$ 

•y7"3 0 6 T'7fs^J:-7t3. Bfe*$nfc»«a«rS!j^ra 
"TSo &<OXf-y 7*3 0 8 fl4, Xf 'y 7" 3 0 4 T'ltK 

30 ^nfcP^«*4coii$^\ P**-r^t^acojf[$^^M 

3 1 0 T14, Z: co?l 0 C0P££J?£ Sr-t 

mi iz iftltzliommc M P.7*o -b x 5:^(4 ^ 

[0036] LfrLtetfz, i±s-t^ztu, mzam 

tW $ ti 4 <h , ®-7Cffi i: H/jNffl i 14 -e coiMco^cojK 
CO ««B©fFH( iteration) i:^:<(5|^(z, ^ic^-TS 

1/2) ©HUKJ**n*tt*4J?23& < «S^FiaiK«fc 
Xf77"3 0 8 T*(4te?lT-^-rj;-7l3. -r-<TCO$fetT^r 

<)M Lftm.mmz.msts Htzmn^mtK #aco 

ff^*^^L3l*^-2>mil- - *S$n-S. CC073ffiC0-?-C0 
{ti5COgP^t4, P^l"^ 0 CO)? $ *««ffc izwtmts ntz 
50 f^*iSK^J:^TP^$nT, SOcoCMP^a-trxBlPBT 
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9©CMP -Ta-kzvmtf»7 L&o>m& UflFSIWS* 
^ST'iUni.. X-r-y7*3 1 2lC,TrTJ:ot-. *© 

©^ft/ti/h£t\, t£-?T. CCDtu(S]SS (forward-look 
ing method) (±. ?&a©J5£ -7 x— ^fr<i>Efc*-f 

[0 0 3 7] ii-elilLfct-^-fiU, HSUfbJP 

#@*t> T ft / "C ? - vtelS Oi-A?; ¥S{ b L J: 

-£©S&1±. MfflA^-vM^x-zNli, mti& 
-»M XW^^B^^Sr^-t^V (dies) £#i^t> 

jKt-**'J >y v>^$n^<i(aj*^€» 0 0"R(i. {*©#{§£ 

ItmSPJ; 0 t>m<'b£ < te&ffiftfr$>Z>. Ell l© 

(A) ~ (C) i±. ft:SB^/^->&iii&'7x-/N 1 
Hz^tii, Tmmm.7 8^ 8 0 . 8 2£{¥9®?<b#J 
g 5 2 ©affi4#S&g|3 72. 74. 7 6 ©-fe >y r £: . CM 
P7'a-fex4>^-5-tif>^S(^^^ti:^^-r^>. ft* 
SB 7 2 HJ±«W/hJBT. #«8|5 7 4 li^ra+ri- X, #® 
SP7 6ttlt«W^T?**. HI 1 © (A) t±> tff'J v 
v V 7"i!ti©4f 8S£P 72. 74. 76 £^L. Elll© 

( B ) i±tK u . y •> > y-fu -t ^rotai?^©^®^ 7 
2 . 7 4 . 7 6 fcjj^U El 1 1 © (C) ti**D v 
■7o-fex©l*7raR©1S«SP7 2 . 7 4 . 7 6 

Ell 1© (A) T*(±. /J^©4f»W7 2t^m^XB(0 
ftWlffl 7 4 . 7 6 J: 0 &*pt^|gT-/h;* < Si-. 

4"jB©i#»ai5 7 4 t±^©w«si5 7 6 «t o hm^m&x- 

'h£ < ft 4. ftfflSB 7 2 . 7 4 . 7 6 *</Jx£ <-/«c*Jtfi 
& . 'J y v > V y'u -b x vmft £ Piizm'p-t Z> . A 

*<. iOJBKtt^'J y v "/^ntxoHtfiTti. 
S£oT. EJ 1 1 © (B) l±. 4#p^tf5 7 2 . 7 4 . 7 6 © 
K3#¥fifl:U£«>*#««:^U Ell 1© (C) tilt 
&SP7 2 . 7 4 . 7 6 >&<S*WK¥SfbU^«lSB«:^ 

cnt.©jiisi±^tLTt>-2)©-?. ««faap^e>^ 

T. #4$«gB7 2 . 7 4 . 7 6 ^<b©-y-^T©<i*©R 
[0 0 3 8] L*>L*f*<<b. ±taT-/^[®L/cJ;-9(3. If 
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m$ 7 2 . 7 4 . 7 6 ©*" U y > > ^&Jgl±. ¥i§fb£ 
KJ: *)&<mi-?Zmft&3i>Zo ffi^T, ft®$|5 7 2 . 
7 4 . 7 6te«fcoT£j££ft*T#£-A[8©fiMS£J5 

fflB^wmmtnttsEm&3& t l xmmr- t * «t ? k& 
4, 

[0 0 3 9] El 1 3 l±. CMP?I^^->jaiS 
■J x - / n izm L T © . BtRg tzft-r -5 «5»lSffi^-©tB*B 5r 

ftomftrnztimtitizor*^ eis©. ¥^{-*-y 

U7^NA-^? 'J >^"T% MB#<l©ii]^^l!)*^ 

mhWteZ ^tzz tibWMZtiZmlz^ 9 )Wpte 
< t tig*a5»A«fS*Uri>A:t%i?>n*. CMPf 

to-)©lt ^titcfc^T. fl;-7x-^Il0 
mtt Z X©# SStgp© 'J -y •> > ^ \z x o 1; ^ y 

30 -y xtB^fti§Tti<{ < . mmmm&mmiztij£ -> 

C© 1 ^^Jffitci-^T. ¥ffifb»fiJcSfet> vx- 
^*®A^.r< /hM©fcm#5If|{;:P&*£ft-S. ¥ilfb 
. ©fIJKl±. 2-9--f^;u^t. lt-f^/bftfflttiti* 
WKttH— fc£fc##fro-ri^*. fitoT. CMPfi 
©*i^?rfF#-r-S.^i:li. >!7i-/N©a®*^©lE'i£'S 

x -/N*^tB{t$ CMPT'Dt^ $r^7 b «t o 

t-r**&tc 1 ^wlfiW^ Lt^tliSA. * 

3$i^i§-ai±. ^;u©— ^/•f(t©f^T*|5)U:u-'<;u©ffi 

l-il^lft^. ^S^Si{a5rf#-5©(3 1 9M2±.ir>i* 

© +r -Y X*<M^©3t &Wi- -5b. ^/:CMP7'd 

XtbZ>o 

[0 0 4 0] U— V-^FgWH-^&Ojt^l^RBRCH 
50 KiL, St^tvi -^*®^¥lSfb$ n/c«M$r^ 



(10) 
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t;u3' 'J X2*&m-,x&%.&'{7tzt>n&o -&K>«k o 

ffitt*H»HFm 5 . 0 .9 7 . 4 3 o^mmizmTTstitx 

xts 0 „ T-t2{I-si-tf>£jBB£{£o rftSMT'ibtit 
&M<Dffl%\<n&1i&5.M~?>V=fV XI* (curve 
fitting algorithms) ^Jffl^jH^-e^-So ^tl£>©/j& 

tii:«tti%iofct!^$n*. -as©**** 
«t *>* o i -/n v i — / \^ £ fsgipn?&T*& * 3 ^ 

fcftOtb-ffcttTHlft^. i©¥t§f't75&©gWt± 2 P?# 

ZtXl±*\,\ ffi^t, «jEO»ift-*»a«*-f X©«£ 
[0 0 4 l] 5fct^P£Lfci trj±co/*9 — 

tfc'lj-t 5 **,, £©lRlfc©iiul;:, t&^tt&teZV-J X<D 
[0 0 4 2] gfflK fB^*aaofl»(c, *f«U in teres t) £: 

Ltti*n«*?><tt\ ^©ffiafcsn* #£©*hji&jsb: 

- >&B1;S ftfc TV Sr-^ti'KKJtU CMP7ntx«:i 
^©CMP 7" a iz7.*iz*kf&2i%iz1&m&m^lim%l(0 

[0 0 4 3] '7i-^©CMP$!LII'tit;:. -^©t§T* x r 
-r±©«£«)t*3SttHM X©»f^$OU-7'©±©£JBi 



ItFwW 1 0 - 8 3 9 7 7 
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7*5 0 2fi±, #&£fc*»»li:#3jffi£©JS«»*#S 

^fflXT7 7"(±, jg£n©/<> vt*x-j 4 

S^T»^^ni.. Xxy7"5 0 4 "£H±. 

io ft<sfct*4©fi»±, ^f'v -7*5 o 6 •??, tuia^f£id«t^r 

ifc££ft£„ Xf7 7"5 0 8 T?7jrf<fc O P£* 

Snfc#*4*£«l£l$IWT?|fc-t4 - £ J: oT. P£*i$ 

W&Ztllzm&m&L-tZ. &©Xx'y7°5 1 Ofti, 
M(iteration) t^r<|5ltiic N ^(z^-r^^ffi.hffi 

/j^«©ko«fibi ^ z. nrnxm, t m'bm<o&*£ 

izjiiXttrnzftZV-J tivnUft C-ttth*> 1/2) 
<7)IBI(-l**Sn*»*4l5t$Sr, S'ISB#P^t-P*»:lt, P£ 
L^L. ii>;©7T7 7'5 1 Of 

^n-g.fif(c^$n^, ^©^©^©^©sp^ti, p* 
rpt $ nr . go©cMP7Dtx $ © 
□ -ir xmm^i L-t-frcomm Lnmt^t. z t xmm. 

£n-5»„ Xf'»7"5 1 4 twivf J:-9U:, froH^CM 
pya-tzX^Tt^. 

[0 0 4 4] ft n > h a-;u-T 4±I2^ScH > 

Ell 0© (B) f/Tt C M P 7"d t X ©|?jS5ri*If I, 

n-5ftt©^*S^a t -T^rffiffl T* § « C t £ Ifi L 
Tfc<„ 

[0045] UK, u— ir-^iSMH-yis^-r* u— y- 
t--A©f-i,iig (-r^^*>x,if-y h) t%Lmzmt\ 

iz&ft-eg&zttiMlz&mZtiZ. HI 5© (A) t 
(B) l^n^l:, llSf-A8 4, i-/j:4o*>{SfflS 

Ai±, «fc^jE*iT-Mm©^4b--A8 6 «k o t^w-r* 

7i-/N©^Mffl*VjN$l,\ c©|EB*gf-A8 4l±. {t 
50 «@t*-A8 6 J:0t^ffiDfl[fi9 0izj:^mil (-tUh*> 




£-A8 8) t^l<Dlt, j£tBt-A8 6 

«fcty£< ©3tffi(H]A9 o 5ra#-t^.*^r-*^. 0 . 
-r, c;(if-i8 6t±«t^w^m^^. ->x-^n 

oaiiTOi i: # R|4 Lft^F#{f-Sl-©®&jft^»> 

t'-A8 6®W»SLl\ U— ?-£-A*gHJ^O£> 

[0 0 4 6 ] b--AA^^|c^w^^ll^tn^^ 
l±, *ffl1it:--Acr)li^J; 9'>ftt^T-, f- A4)>-J 10 

•^£3£&}g^Lfti:mifftt>fti-\ 1 Huts-?' 

- 9 Hmfrmz iLt, c©iiKJ:9*# ft MH#£ 

united i, \ seic /rtsf-AiUffltsh'-Aj: o t 

$£t&)>19< ft£„ ZCDK&ltls— tJ-'-^ffA^fOU 
— tf- 1: - A rotb^l ^rig-T C £ I- J: -p T^iET- § •?> © 
T% R*ft*-Aro3$$«fl^l±^tfiB$oSHT'tt/<J^„ 

[0 0 4 7] U-if-f-A^ifcftlc-^-m, 
^A^^t-HST-coffiSo^filrMfflT^^o LfrLft 20 
U-y K7-f h U>vCD£-A£($ffi-r-i,;r <t#M 

*ui>. £©hsi± 2 -?&^>t, m 1 i-, ^oss^feg 

14, U— If- f-A©igSffl 4 Si^itCT-T <?>© 
-T. fj^t, &g*<fi^fl, SSr£Ui'>ft< ft-i.. t^L 

ft -r-sxt, i mm^vizm^tsnztt 

© ffl iz , T- # £ ft tt4 N S©fcffi £ -5 i i: *<m * L 
-rAT-14, ?;u£ftt4*©— SB©Rai;:Rf^$tt* 

[0048] l/7K7-f I- U— 9*— t:*-A£)M-<{f, 

m.i^t.n^ b7 K7-f nisi^pnffiftSJtassr 

ffl#W-<S M^ffiftm©^**^ ? rj iz 40 

[ o o 4 9 ] sb 2 nrnmm 

frftOWitinttHRfcfctt-f*. -©ilMtfSSrfi^T, 
# 'J -y -> > -r»©iSH4<7>oagaj£*frft Tit *<T- 1 
£ft, -£ft£{£oT, CMPyXfA^ttilOfF 

K?LT^ft^ (-fftb*., ftffilOtzffl&uri^j:^) 
[0 0 5 0] ft-vtcomz. 50 
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CMP ^§T*3?fT * *i* # U ■» -> > J: Z>V * ft 14¥ 
0i3-ft*®Jl©£j&6<g3fc£tt<S. SiMftiftUU 1 

x-wtp&aiit+amM t m Dinar-*- u -y -> > $ 

ttftttftlfft^ftl^. ilS, -y -> tiift 
5-1 0%J^±^tLTlift^>ftl^ ^©e-tl/^Jl' 
#»JK3ttft^»g\ Slffl^fiOA'BSn&^li 
ifiST-T * COT*, 7x-^ r* # ft i -S . 

H^icii, O i -y^#{3^ft-l.i||— ft*K 'J >y > ^ 

toiht ^$tf#-r ^ ft 46 iz i±, ft sast & mmit-t % 

©J^— tt * -e - ^ — f « S ai>Tffi*iJ ft v ->v L , 
ift-tffl-e-^-tt, BtgWftT'-^ilRMtT'-^feli 
©M?3 o i ^ TSIifeT* § £ „ 

[ 0 0 5 1 ] S£/7t±, *''J •y->>^cf>IC^It^J:oT 

[ 0 0 5 2] f!5)lS{i-§-*^4on^Hat4TI2©®9T 
* -6 . # 'J -y v > y'Wft bnt ^ ^> t § , ^^ftli® 
S, ^i-^*®^^oTSft-S.i#H(T*-9->yU >^ 
(4ftl±tH^-i)) . itlli, -KU -y v-Vy^cf, 
x-A©Sffr'(eliELTfc 0 , IE It 7x-At 

< LT, -K>J -y vVy'tf, ■/ i— >»^®©Sft-Sla5^ 

7*7^>©?l©±?:ailL, nF#stl±^©?L?:ilLT-K 
U y v > 7^nm*^%> Z t l-ft *K 'J y v > 

«K0 * S ft -S »^ © -9" > ■/ > ^ U J: o T * g t J- * 

i t lift £. m?D , -K V v -> > ^*JS*^— -eft l > 
Mft-S«fr©-v->7 - U >^*l±IEKS*fl^©±^ 
Hft-SMKi^tft'i-r. ^©Sft^.^S!)i±, ffiffl*n* 

isiteisa t i&mm.\zimir&mmsL*¥s i i, t ft *■ y 

•y -> > 7m<D^t%-<Offlg.lZitm Lftjg^S^Jf-^o 

•t-^fta^ow&ia 1 6iz^-r<, c©^jr*ii, 

[0 0 5 3] i£)-14©NJgl±, fiB8ff«)t-?Mt 
-y 7 jg*SA,rleW-r^, .S/il^m-^© f - ?^f4 f - 9 M 

lpSA h r©J±T* ^©J±^/J^$l^fM, tfVyis^rm 

©±£)-tt^|S]±L, S3Pt^i©Jt^Sl^g, ^-tt 
*^^<ft-i>. 
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[0 0 5 4] tt0>WK£fPfi£-r<SCMP^S£HI 1 
7 (w^-f „ 3feKlB*i0>ia 2 l^fn * > h ©*fe 
Satin >fc.'i-?£#«?K iroavfa-^tiT 

pe t, wmt Lxmmmz ntzT* v ? M%n>®m 
fflgir-iu, S/f^i l 6 ot±. fw^^u 

[0 0 5 5] i%-&<DRj£Zftj$.i-&tz*blz^ 3-/^ 

i s out, 11 1 8ic/Tx-r<t^Ma-ewfti!»«f65:ii 

LT, 3>ta-J 1 5 014. l^Cb-fu'X : 7l^mti 
/<vK/^7-f;u?, ^ 1 5 2i 

{£J^£7^u? 1 5 4 £:£3?$ILTl^„ ffi/^7^;u 

^ 1 5 2 ^-^muz^tsmmmmnmrni.** 
'kt-fzmM^mzft-z, i&m&y ■< 1 5 414. *• 

-r-sa^iiic^-?., in^<7?waii^ii!cro«tii±. Juan 
xm.it-tz>±o\z^ ztzw^&z-zt, m&zn&m^ 

[0 0 5 6] HI 9© (A) liHl^^g^^tf^n^ 
^ItW-^-W^J^^-ro ft#J. {I-^l4@7M£<i5j-T*& 

t\, mmmotfv -y -> >^Mf^^n/if*tris/iig{f-§- 

#gi;bft#itf>. s£4 l^K^iSj— tt^/^-r 0 

l 5 4 tite^^^Jl^LT-ewffirojg^^ 
*»U 0 1 9ffl (B) (wTx-fff^ft;ft{f^£?g£$-b!- 

-s. mmz^ mffl'<fe7*)\s9 1 5 2t±^»^^JitR 

LTf©i©«5:I8L, HI 90 (C) 
[0 0 5 7] 3>f a -?l 5 0 7^? 1 5 2 t 

i 5 4©a5#«^©e-?tttf-7fiffi&-tn-rn«!K 

■T* 2o»*S$sSiJStltfe 1 5 6 t 1 5 8^LTO 
4. M$£ft/c 2^rom^ro^A<i*S£ft-S.<t> n> 
fa-^ 1 5 014. ffiH«ffl^©p-plSiat=*f-f4flS 
H^ff-vCDp -p^i|i»J:t (fftb*>. Ahr/A lf ) 

(«ffiyo,? 1 6 2#m) ^(Ditmm 

Ltzfe^ Z3 1 5 0(4-£»«ti5J±£. a-*;w 

^y^fetcieti^ftfcisffi, oioa^fai 6 4 tit 

8-f*. JfdrlttfiBttSftfciaffifciB*.**^ nvf 



(12) *$M¥ 1 0 - 8 3 9 7 7 
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i-^ 1 5 014. ;K'J 7yV7lCTO-tt#|F§l?; 

iBxT^^g. -e-ftunsux. 

[0 0 5 8] mmmmtttfv vis^rtf&zmfmi* 

mrfti-zfrt>'tt*>owm&-?&z* sushi, ^nttz 
sww iz g urn-* l r. * y -y -> > r^n^ u r 

# y -v -> > rjg co^jSj— ft Sr^E—^ — ^"-5 C b. #M i L 

fcnr^^^b*j«fct//*fc{4#a(oi^^-'<u-^*<^tii 
t-#.5> <fcot-, l 5 O^-Ta-fex^SrJi 

•9. 

[ 0 0 5 9] ££T?8ettLfc«M!&(4. lavta-jO/P 

20 M±M£titzl\ 

[0 0 6 0] /<> hvU7^l?l±, ^iMSWtcffiii-f 

HWJTH4. -t ft £> 14J1&S t B#Kffl«cW I >-Tft^T*|| 

u r ;u ^ f a * itz&iz, m*kmz -e ©sag 

t-a«JftKia.«:*ft* 4 c t u: <t -3 r . ^M«ttT?jKft 
**ft<t*jft4. f-oattJftNIStti* ^Ira. So*T-tft 

[ 0 0 6 1 ] a«jft7-f ;i/^^^j«-^S:^-r*fc*!> 
iz (4. O 7 w ^ ^ *« JltR-T ^ § fli # roJ^^fSS £*n 4 # 

-/n) o>— (0i];Uf 2 5tt) t»TLT#'J7-> 
> rilff OTIESift RJK Sr W 4 z. t lz£ o TAfT- § 4 . 

ftstLT, ^y -j isyrm&ti* izmmm^w-? 
nkovrnzmmi-z ztiz^^x. at y -y -> > mff© 

tzmm*. xwlo> 7 * -/ n ic^-r 4 ?a'j£ffl 4 » 

-a-Ui: jESfT'tift^,, o-Tfttc LT h , 'J -y •> > 

iir ^ co#a^MH tmz^n rp'bmmm zta&ztiz 

14 F I R7^;l/^©fiR»4S»^i*S-?§4. 
[0 0 6 2] i^&{g-?|<7>J3&&li, |S|»©*a. tft 
^ *» C M P Said: 4 7 ^ n tK y y -> > c, 

50 WV^^-ftlf. *^U-^H¥l-a»»ffi^©t-?W 



9 

^-i.<t-9(-> m-mz^mitx-^^. mz^ -?-(D7 

[0 0 6 3] • > (process signature) 

«* L r 1% * 5fr 4 4 c £ *«T # 4 . MAtf , 

[0 0 6 4] ±E3WBB«iTtt, TgWHRje^SfillttJ-S 

:nt» ©4#at±i'»-rn t . * y •» -> > j^k^i&s 
[0 0 6 5] CMP^l©t-f >zmmi-zi5&*:m2 

0(0 (A) KthU i^fPM^. «3JK'«SfF»tt 
Site *Sc:t^oT^4CM P^Bt-tt L T Tgfcitifc 

^ » jWBSsn* (XT77-2 5 

«fc o tuskm k as $ n ^ . £ u tzmmifitmn \z&z 
tfzi*^ ^nMi&t-maftm.vmizpfLx-** >*f? 

OjKU y •> >^«a©KO-^-f SlzttZJ: 7 Id. SKbtl 
©JS&CD5 0 — 1 0 0%<Df&X"5 3.—'^&7i?y y 

[0066] mwm^ntz'^ n^ntzmm^^m 




ftfflW- 1 0 - 8 3 9 7 7 
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a-r-s«f^©«a*<aaisn Uf";7"2 52) 

*fi»tc|alt$n^ Uf7 7"2 5 4 ). ftftLt, 

[0 0 6 7] [12 0» (B) Sr#JS-r*t, |21t 
10 ita^SiJ©«ll*^Sffli^^«L.rfffii-r-5Ci:A*-e# 
W+*»rL.i^-f >Sr»»Lr Ur yT^ 5 8 ) „ H 

2 6 0.). jstb $nfc#a«, #a-s E«snfcita© 

8?p-b-y h ttmtsnZ (Xf77 , 2 6 4) . tttb$n 

&<offi%.o>ffii&fmz&zm'&. *<nm.m±mmzftm l 
rfco. ttznsh'y *--^(Dti!m(Dtztbiz*<D$mzm 

20 fflj^-br^C t^Tgl.^ <kl£_t!tlZ (Xf77 , 2 6 
6) „ ZO-ra-kx&SWjiti-tili^ r/fa-J-li, 

f&l> J <kZ>Z.t\zt£Z > „ ^nicKL-T. fFH^-Y > r- 3&<0f 

©Mffl^WLral-^U-^^BS^n* (Xt'v7"2 6 
8) . SIE}§at±. 7-a-fex$r{±«S6H|*ll3?|§M-r/i 
A \z 7' a -fe ^. /n- 7 p< - ^ £ Jg^J l-pgR-T 4 X x -y T** # 

l± N X7 'J wUffL^/^y^roffiffl-^, /N'y b'lzm<l±t) 

[0068] K^^w&tsfg^^^u-^t^im-r^/c 
^^at-M-r4«$B44-7"-> 3 >i Lrtth^-r* 

40 T77'2 6 2 ). ft -Stiffs ttdlSft/'c^a 

^> 89BAf», ieffi$ft/cS«p-fe.y Ytol&AtWftWzm- 

*^is—9izmtift&-e&ztm^x\,^z$>t>*§> 

[0 0 6 9] ^Jfi. iljtM^y T^^W AOilB*-^ 

S$ftT (0IR{f, SfrLl^y y >V^/N-y Kttffl, /< 
•y KJE*«a, R/^fX^'JCffiffl) CMP7'otX 




14. i^7tftiT*i. jgtz; -enti, SIBR©SliBii 

fltiB-r « kt t c m p m.m * wmt & tz & \z % • ni©fi P n D 

[0 0 7 0] m*'4. >»J&*&flHB*ttlB-r*;i 
T'yri: *t"f -5. ifiSlft Jg&ft 77"D-f, f ft *o *> tK 
U -y •> > r*Ki:i^—tt©Rfl[«:fie-3 TSiTO LfcA<. -y 

(Mz-tf. K 2 <Ofifl*#Cf '<?->BK 

afatoWWfflftTfo^V X'A. ifcl4?Wi 10 
*-y „ ^S©tofF(-MLT#«»tt{ti$nfc 

[0 0 7 1 ] *'<U-^fc»-r4 : FgW«Jg (0>J 

«t < nffi lt^4 frammtt? * - k>< v i z z 
ifcaitti-pfti. as. AP B i©at4, «wrr*>r 

tc-y-f vaag't^f -a©-??. ?&-en£ffio 

T g« © ttffi £ - * - 4 . 
[0 0 7 2] ^|Rif^t±^©atfiSrffioT, * 

[o o 7 3] mz&&w-tztztb<Dm}nmfm . 30 
s<j ousted ^mit-y^-^tcDmcD^ A-y kf*i 

43SaE*#tf. ><y HttTaMH-U— y-t:*- 
AcDH^a*)^^^ii-t4*^ /N'y K©J"*E"Bfrt>©£:it 

B2 10 (a) t^-r**. zoim-s. u— v-=Fmt3 

2 fr£5Mtt£ft-5> U— >f- £— A 3 4 ©— flMK /<«y K 
2 2 £2»l,T, 2» t- A 7 0 2 «L V U— y- 
fc'-A 3 4 ©— SPtivs- y K 2 2 ©«ffi 7 0 4 T-RiL 
T, Kt+t'-A 7 0 6 ZBfctZ,. ZO>KM¥-l± 7 0 
6t±, 7 , — 9imtip\z.irtt*)<Dm.WL (DC) v7l>44 40 
fig-T-S.. 0 2 10 (B) (^©v/7 h Ztts-T (WffiJtCD 
A:4t>I^S3S$^^Tt^^) . z:©0iJi;:;fci-»T, f 
-^ , tfcf»tDCy7H:j;^ fl^&t;:^ 8 . 0 
^h^iD^n^, DC->7Hi, 7*-?{t-§-©W#J 

0-1 0 h ©«BrflF»r*»&, fl^©DCfi£# 
* * tz L U ^pg 0 , b ~r ;UT y 7° 

©fci6©DC>7 hm#o«MBtiS&if^Bjfl6-p**. D 
Cl£#&|Sj5*L.tt^i: x tSdtiigifsfl^tc J: oTgfrfflL- 
TL^i^i. DCfiE»«:«^fl«jU:B"J«Lfc»3l**L 50 
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■4, * fc^^^roft^a^^s^-r-s^t Ln<ci^ 
* ft* mum * n ^ . 

[0074] 02 ICO (C) l^-f iol-. /*-y K 2 2 

(omMo)m.&mm-rz&ftimwm i o 4 • z <t 

W^T, ^©ll®*^©Rltft*'Msrf -Si fctffflHJ? 

H"J«**i*. d©fi£^®7 0 4' l±. i^iau— y-^t 
7 0 8 ®*tf£*T$t|- 3 2©^|$HiR»-r*©-ptttt 

^> K;^®7 0 4* &iit^©T\ -entciior-f-o 

[0 0 7 5] H2 1 to (D) 14, t/£^®7 0 4' 

Ltztgizn*>tiZ7'-9m j %£7ii-r. sr»*>4i^ 

[0 0 7 6] l^tLrfeJtkMSr^i^li^L^MH-? 
ti^v^ 0 'J -y -> > TV -y K CO*® co^ifi * -9- V t 1 -f 

McolSmS:^ L"-l>fll3COff«,co73>*T-ff ^> iti'-pll, 
*5B»B«:»* Li^lSjfcJgttte J: o ufcjft*, *^|B^ 

[0 1 ] fiBfcSfflS&fta-*- *««fb^W* 'J -y -> > r 

(cmp) ^a©ffl'j®iaT"fe^ 0 

*««<b^w>K y y -> > rgswiia-p*^. 
[0 3] (a) ~ (d) -en-rn. 1 2 ©gi^f, 

SP»©HS»eJB©BfffiliSB|-e* 0 . (E) 14. 03© 

( d) <Dm%t.ft\ztimznz>mm-7*7 ^©^psbss-p*) 

•9. (F) t4, 03© (D) ©^^-©T-bvyy Ztts 

[0 4] I 2 fflilffl^OlHlSgT-S. o U- 
■y-^it© ^ > ^ > h A< U— y- f - A5r^4L 
T Kit =Fg* f - A 5r ^ a -T * «« 5r ^ f 0 r * -5 « 

[0 5] 0 2©i£BT-MII£nT^.i>#/S©. 7*7 >T 
®Sfb^^i-/N©fS'BBS0r-S>-5T. 
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